Phosphorylation of the Saccharomyces cerevisiae Grx4p glutaredoxin by the Bud32p kinase unveils a novel signaling pathway involving Sch9p, a yeast member of the Akt / PKB subfamily.
The Saccharomyces cerevisiae atypical protein kinase Bud32p is a member of the nuclear endopeptidase-like, kinase, chromatin-associated/kinase, endopeptidase-like and other protein of small size (EKC/KEOPS) complex, known to be involved in the control of transcription and telomere homeostasis. Complex subunits (Pcc1p, Pcc2p, Cgi121p, Kae1p) represent, however, a small subset of the proteins able to interact with Bud32p, suggesting that this protein may be endowed with additional roles unrelated to its participation in the EKC/KEOPS complex. In this context, we investigated the relationships between Bud32p and the nuclear glutaredoxin Grx4p, showing that it is actually a physiological substrate of the kinase and that Bud32p contributes to the full functionality of Grx4p in vivo. We also show that this regulatory system is influenced by the phosphorylation of Bud32p at Ser258, which is specifically mediated by the Sch9p kinase [yeast homolog of mammalian protein kinase B (Akt/PKB)]. Notably, Ser258 phosphorylation of Bud32p does not alter the catalytic activity of the protein kinase per se, but positively regulates its ability to interact with Grx4p and thus to phosphorylate it. Interestingly, this novel signaling pathway represents a function of Bud32p that is independent from its role in the EKC/KEOPS complex, as the known functions of the complex in the regulation of transcription and telomere homeostasis are unaffected when the cascade is impaired. A similar relationship has already been observed in humans between Akt/PKB and p53-related protein kinase (Bud32p homolog), and could indicate that this pathway is conserved throughout evolution.